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(57) Abstract: 

PURPOSE: To provide a rolling bearing by which an alloy 
component of a steel material of a bearing is reduced 
and the cold workability is held and carbo- nitriding 
processing time is shortened and manufacturing cost is 
reduced and which is excellent in the rolling fatigue 
service life particularly under a foreign matter mixed 
oil lubricating condition by using a carbonitriding 
material bearing mainly used in a transmission of an 



CONSTITUTION: At least bearing ring of a bearing is 
molded by medium carbon steel composed of 0.4 to 0.8% 
C, 0.4% to 0.9% Si, 0.7 to 1.3% Mn and ^0.5% Cr f and a 
surface hardened layer by carbonitriding quenching and 
tempering is provided on the bearing ring, and residual 
austenrte of the surface hardened layer is set in 20 to 
40%, and core part hardness of the bearing ring is set 
not more than HRC58. 

COPYRIGHT: (C)1996,JPO 



(i9) B*a#fif/f <jp) (12) & ^fl £fc (a) <nmmwmoM&} 

#Hf§¥8 - 4774 



(43)&BHB *m 8 ^(1996) 1 R 9 B 



(51)IntCl. 4 




F I 




F 1 6 C 33/62 








33/64 














*fflf3c FD (^ 6 M) 


(21)fcBR#^ 


&Sm- 163229 


(7DH1KA 


000102692 










(22)fflKB 


¥J«6*f(1994)6fl21B 




*R^&mBKSW* 1TI3 #17^ 
















saKjfe**;n^»r4i4(oi5 






(72)3&9!<f 


&n mm 








sto£cmmB#mim*i±Bi 1 tbio- 4 






(74)ftSA 





(54) fe^DttS 



(57) C^ttl 

^f*Tr*o«6< y * iz**ifct&&« y **» £t§#r 

[t*fi£] tt5to4>tt<£tJNMI£. o. 4-o. 8 

%C N O. 4%~0. 9%SL O. 7—1. 3%M 
n. £0. 5%C r A*&|fc* + a*«lC*yj*»L. K 

ffeffiBHbB<Z>&B*— ^•r-t'i HA<2 0~4 0%Tr 



1 

'PU< ti>±teth&&tf. M%t\ co. 4-o. 8 

SiO. 4-0. 9%<t. MnO. 7 — 1. 3% 
&<t£S£LTl£*SS(c£y/£ff*;**u &M!imtni~7§U& 

it®<n&%*- *t1~-< hfia<2 o~4 o%r% fio£ 
speech r c s 8 wTt-fc^c t zttm t-rz&tfv 

ttfto 

Co o o i ] 

[O O O 2] 

[0003] «^^5S^^TT-ttfflS^*l£A<ytt» 
fCOlvtl** Aft^^Pi,l65»i (SUJ2M«2f) <7> 
fcAft&RLttJ: U t,. «*ft3ft«j£ffl (SCr420« 

tt« <os^fe^a^l*t(D73^-ll6lri£/l^y3^^liffi^^rt^ 

5ft^^T0)*^afcefctt^+^r*fcy. C<D&£# 
W-^C O. 15-0. 4%C#*f<D«tft3SS 

ft«fc<fcy»«LT. tfi5i^R^»i^fcsmicj:yi6 

ft£»3RLfc <ft§f]0B6 2-1 3 2 03 144MB) . 
[0 0 0 4] «ft«fclt, ±GMfi«(OSft 

Lfc&tfUfHft m^3-563 0 5^i) *\ 
O. 4-0. 8%Ct^m^DA rtU^-r 

ttTX*0)ttfflfc3SLfclEA<y»a 1 8 9 

9^«) A<tB***vci*a. 

[0005J 

r. aa^how^T^y, tMstiotoxxis 



(2) #&?!¥8-4 7 7 4 

2 

e<o»i«fcj:^jift«iax«ofK^t$rw«i L^Mftn 

[0 0 0 6] n&Mk\mmfkttTtZ&\-t&**tzttL* ft 

*r*fe4fc«)^rwtnxtt3&«s<. ffi*. <&fcmm£?z> 

10 inxl±a<a#T*ife*A<. BSBIbCM^M^l^ 
L»&S<b<DfflSfc*8*M£5SU *0X=iX hJSttmL 

4><D*&Jft5tf* i %m_h<7>c r ^ttt^(Ot\ m&0) 
[0 0 0 7] ±&<D$SimiZ&^ &&tp<n<£ 

* y fcffi^fctE*< y tts £ig{* u ? * -r 

20 *=t<DT*fc*„ 
tO O O 8] 

n*<£«ii*iA^&j«*ii3&«yiftsicfcLNr, M<tt 

JtEUiiiffil*, IS%t\ CO. 4 — O. 8%£. s i 
O. 4 — O. 9%£. MnO. 7 — 1. 3%£. Cr 
o . 5 %feXT £ . 2t«J fc F e &tf79»MTIt« £ 
*LTi**»fzj:ytf»;fc*u Sitol*a(cj£ft»b&A 

30 (DSSS;*-— X^-T hSA<2 0-4 0%"0. fioSSP® 
$6^H R C 5 8 OTt*fe* C i: J ^IS^: t4 t(DT^ 

[0 0 0 9] *£^<Dia*<D$liItfl*. -kBIflJ&Dfll:: 
J:^MMU ?fet^ £&^tJMf:i<fcy&®5S&i 
I«£MtW&, ^<Ofi&f::&A;h,LTftffi;Sj£ 

$^HRC5 8UATfC-T^> 0 Ki^UMStt. toil 

A*U£&SSL£LT. OTWbH(Daa*— X-T-^-f h 
[OOIO] 

[ftffl] *&9§l*. O. 4-0. 8%C<D^a<0 

4«mmffl^^RlI*DX^^*£fe^bfliS-r * *,(D-c&* 

6^. O. 4-0. 8%C(Dl6H£ U/t<D«*. O. 8%C 
50 WHnxttSBSL. ^WfSj£9f<D*^fcl*^^ft]xfi 



3 

o. 6 %cmT<tr ;trBltoxti(D^^^$?^L 

[0 0 1 1] ffl^COCrl*. 9MR(44&^Sm^rcJ:U 

TtO. 5%C r UTOttmt-tZ* *nWlZ&L*X 
C r^S^<5»r*<Dtt. ft*(D;ti£M<bffi*8;&<1 % 
C rVL±&&*Zi£X* *ffia>SftS4blBl::£S<DC r 

te.*n&LXl^tz(D\ZttLX^ *mmi*. CrftSlbtt 
**&&£<b;g&-0<D*— X^-f KS^^SSNS 

T£-f*<oi£. o. 5%c r zmz-zt* &mo>&8tm 

<bJgfcNA<SA£<bLlt<fcy. «®®<bBfc3fH(0« 

m*— xtt-f h^ff^r*<o^fi^p^<oset^b«is 

felT*<«fc<, Wc»MISl«A^&aA-r*C r S#fllL 
O. 02-0. 3%Cr(Dlg(D^f^tio 
[0 0 12j«ifMnmit O. 7-1- 3 %M n 

Xnm<tU&&&*Z>tzlhX % 0. 7%Mn^t'IJ, 

ihVtM* 1- 3%Mn*3fi-CI*. 3$MftPX&£BS 

L. Mn^t- h £3c3£^b$-fe»:T;&;aB<D$$B*- 
[00 13] «+Si^fi^O. 4-0. 9%Sifl) 

tcffi^rsoi** s i &<mzmLmmtKte&±\fxm 
*£urr *fssii*. c r^ws<oi6i«fc^ 
&y&*2&»£3Kf. o. 4%s i*5Sr*»*. *r*foefc^ 

[00 14] f©ffi©TtttttLt, P. S. O0)M 
COO 1 5] JiElflRSc(D«^«liIlifCRJt^LrSm^b 

rat. &mzc2LVNottZ<Dgii*&titmibm&M 

a^lcJtfrL* *m»bfcffiB*ra(DfclBlc*&T?fe 



(3) W8-4 7 74 

4 

X. hm?t^t% ttAftftfcliS 

ftB<bfB<0«A*ttt«4>lc^g<D*— xt^-C h*<BB 
-f*„ Cfe$2OO%IUT0>(&£t?titEgUT&fiBa$H 

[0016] Mw«:iga>»B*— xt-*--t n*. 

y*?ifr£afc#^t* 0 Mt-xtt-<hf$2o-4o 
%rcsas^^oei. 2 o %5fc5gT-(*. iia<y$*ifra>a* 
ic^+»-efey. 4o%£jgit*£. fts«HbJB<D«$ 

[oo i 7] fib*. »fflJco«i$(*HRC5 emTrcwas 

ff^KIl HRC48-58(Oiim, 

20 ®£ (hrc6oju±) «fcy(*ffi<-r* (HRcsey 
£i**<t. ^Mrc^y^s^bsrc^BBEisct*^ 

[oo i e] 4>ftSHHa>teA*,teRLi§ittr::t§ 

30 -retina 

[oo i 9] tlfe^^S«femc r<6S«?<DS*^bjiaS 

#<o^mssi±£&e*- *<ofc. 2oo°cfeiji<oss^ 

IL^Lt, gam*— Xft-f h£*tt**1*-+J*3? 

(cj:^^ffi^be(D^b^B&ih-r*/i*>fcAc rMfi 
t U ^B^fc. £BWbBfc?gj&fl|gsLfc < fc*8B*— 

*RL«L«l^6, SSat£<bB£3S2S£l::»ms<b 
*BBflHbJH (»ft*Mffc<D«ftS<b 

«Bitamm ^ ^ * <o x- & ^ 0 

[0 0 2 O] f&*. tt3feCO«0tmC r ««I(DSIB 

Vnb»frDr9^«d&»B^-X7-^^ h^^fiJtT^ 
(Olcfi^fB)<7>»ftS<bfli^^^3l^:-r*o * 
50 UTtxiCOT'. «01^b«&^ra(7)«tte6<Pl^ 



(4) 



4 7 7 4 



coo 21] *«wic*5it^aetes<bi*. «m 

[O O 2 2] 

L. ttlBHHlCl*. &3fe(0SC r 4 2 OffliS U J 2|H** 

COO 2 3] 55m^b«iSI*. ^CD3^T*f7o/Co 
&&tUit I :850 0 Cxi50mtn (DSftMtefl: 1 O 

SMJ^bll : 880 0 CX40m i n <7>J§£t^bffe 1 OO 



* (Dt'fei. jLR&&tmt&mm^Ttxi>. i8o°c2h 

9 5 0 0 C x 4 5 Om i n<D&&tm<tt 8 5 0°Cx 3 
OminOllSWLfcl 1 O 0°C&<pi&Xil&?T 
l\ 1 SO°C2 h<D^^U$trofco 

CO 0 2 4] »f*Lfctttt«»i;*tt«(0lttftfCO^ % 
TE©*ttt% 6ft<y**ftttft£fTofc. 

10 9 k N, Hlc&Jg : 2 O O O r p mT% 

S4fc<t LTSmttfO. 4g/I^LfcVG56^- 

^^^jH^TTr(0«K : 7^7JHlF r : 1 2. 2 
5kN, Btci$& : 2 O O O r p mT% 
VG 5 6 ^-e>MSS^IC<kofc. 
CO 0 2 5] ft&mt LT(*. SUJ2»0)^(D%A 

20 C O O 2 6 ] 

c*n 







3c® 
HRC 


11 

a> 


8£ 
HRC 


OlPa) 


10s 


500 r xib 








C 


S i 


Mn 


C r 




HV 


ft 


A 


0.59 


0.81 


0.82 


0.21 


61.3 


28 


57.5 


-100 


2.0 


3.5 


550 


21 


B 


0.60 


0.50 


0.82 


0.21 


61.5 


28 


57.5 


-100 


2.2 


3.2 


570 


C 


0.55 


0.78 


1.21 


0.22 


60.9 


25 


57.0 


-100 


2.0 


3.5 


550 


D 


0.42 


0.49 


0.81 


0.21 


60.0 


25 


42.0 


-150 


1.9 


3.3 


560 


E 


0.45 


0.50 


0.90 


0.48 


60.2 


25 


45.0 


-150 


1.5 


2.0 


560 


8 

01 


F 


0.57 


0.28 


0.81 


0.20 


, 61.3 


27 


57.0 


-110 


1.1 


1.5 


570 


G 


0.59 


0.01 


0.80 


0.21 


59.1 


28 


57.0 


-100 


1.0 


1.5 


560 


SUJ2 


1.0 


0.25 


0.4 


1.4 


63.0 


28 


62.0 


- 50 


1.2 


1.5 


580 




0.29 


0.20 


0.7 


1.0 


59.0 


22 


40.0 


-200 


0.7 


2.0 


530 


nr 4) 


SUJ2A 


1.0 


0.25 


0.4 


1.4 


62.0 


10 


62.0 


0 


1.0 


1.0 


450 


«A a> 



1) rS : &ti&{£mo&®*-*7-+ J hf 

2) SSSftll: 880tx40«in 100t?&*&Anfc, 

180 1 X2hfcgt 

3) f&A&Mlri 850tx40«in Ja» \QQX 76*fcAngU 

180tx2h*fcKL 

4) SCr420M <g££fclll) 950t x 450rainSSgft. 850 t x30«in jfcAH 

180t x2h»^C 



5) 

Co 02 7] lttl&{t&tfigjK£fti \z3Lt*>X*>Z> 
ffi«££J&*£, «OS«?HRC6 01Jl±^«fc 
fliit'li, ZL(DWZ7jk+±olZ. o. 4%CWi(0C^ 



50 



o. 4 — 0. 6%ccoi6ia-e£>* 0 
C0028J s i £*fi£*EA<y <06g&£an 

— 1 s i o. 5-0. 8%£^*rf 

(SUJ2«(D«A^IL«ft) ICitLT. 



(5) 



^^^8-4 7 7 4 



7 

(ifS^ttfc^ (ifc&#F~G) o SiO. 5~ 

[0 0 2 9] &2I*. *|gfB<DS*fiC£ft3fc(0SU J 2 

5 0 0 0 Cx i h(D&ML&c^£#*i£;a!£L 

COO 3 0] &2f;:fctvC. *^g^<Dffl«ccDSa^b 

<. SU J 2«(D«IA^§IL*tXt;^CS£fe^b^ 
T'tDS U J 2lS<0Set^b»IZttUTffttfcfi^$^ 
»UTt^ 0 CCD^M. **^c7)|E^yttSr*. 8 8 
0tx40mi n cT>feW B 1(DSft^b«iS (Sft^bl 

[O O 3 1 ] 
C£t2] 







(mm) 


i o %m&\k 


»»» 




C 




0.50 


2.2 


3.3 




0.40 


2.0 


3.5 


SUJ2 


&A SIM 




1.0 


1.0 


£&g<fc I 


0.30 


2.1 


2.6 




0.25 


1.2 


1.5 



8 



10 



* [00 3 2] £31*. *§£W<D»& CO&f&mitttt&. 

Zm^tz^OTu 1 2 0°CT'OfiBSR3(D^;£«£l£^T' 
(i. &6tmit&<D^&mittfS U J 2<D&A*l&RLtt 
tfH /2 JaT^:^-pT^;^«^^i^afe#^^tTC^^ Q ^ 

*l*l«li:T'fc**£. SU J 2(DttA^elL«<t y 

[0 0 3 3] 
[*3] 



20 



30 



1 2 0rK*?#*^-8:&<tS|s (X10- 5 ) 







(h) 


100 


500 


1000 


2500 


SUJ2 




4 


12-30 


19-40 


29-56 


c 




1.5 


3-12 


8-ie 


12-23 



[0034] *§em(D&mc<»}§tfcmit&t&& 

(OS U J 2 0&AMZ&Ctttom&&£V$'<tz&£:£ 
COO 3 5] fS*±2*M*. «»e»^^^tt«±fi5» 



50 



T. *^<7)S^Hb«6^0CO^-etffnTtN*Ct 

<bic«*:&*,c7>-t?&*o 

[0 0 3 6] 

C*WCDS&m] *$§*l<Dl£6<y»£l*. 0. 4-0. 8 
%CtD4>«fe*«^:LT. C r^*fi£<£*L-C£ft£<b 

«l»cJ:y^(7>*ffi«^^*ffi«<bBcD»8^~X7- 



9 

[0 0 3 7] &NftlXfi<M'C« ^Tc^tefC 



(6) ^8-4 7 7 4 

10 

6o 



